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* Why are PCs important
— National data/regional characteristics
— Previous studies
— Missing data gaps
e Uinta Basin PC Study
— Goals
— Methodology
— Results

* Denver-Julesburg Basin PC Study
— Goals —how it is different

— Methodology
— Preliminary Results
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National Data

* 892,403 PCs in use at natural gas and petroleum production sites
— 477,606 PCs at natural gas production sites
— 414,797 PCs at petroleum production sites (2014 GHG Inventory)

e 1st largest methane contributor (GHGRP-W Onshore Production)

* Methane emissions from production field operations have increased
by nearly 80 percent since 1990 (2016 GHG Emissions & Sinks)

Table 3-37: CHi Emissions from Petroleum Systems (kt)

Production Field Operations
{Potential) 1,519
Preumatic controller venting® 761

Tank venting
Combustion & process upsets
Misc, venting & fugitives 3:
Wellhead fugitives
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National Data

Activity Data vs Emission Factors
— Activity factors range from 0.5 to 1.6 pneumatic controllers per
well (GRI/EPA 1996)

— GHG Subpart W Emission factors
* Low Continuous Bleed PCs = 1.39 scf/hr
* High Continuous Bleed PCs = 37.3 scf/hr
* |ntermittent Bleed PCs = 13.5 scf/hr

Table 3-42: CHs Emissions from Pneumatic Controllers (MMT CO: Eq.)

Spurce

All

High blead

Low bleed
Intermittent bleed
Previous-All
Previous-High bleed
Previous-Low bleed

4

ED_004016P_00008926-00004




Federal and State Regulations

* Federal regulation of PCs
— NSPS 0000 & 0000a
— No Bleed requirement at gas processing plants

— Low-bleed (<6 scf/h) requirements at non-gas processing
plants

— GHGRP Subpart W
— Reporting threshold: >25,000 metric tons of CO2 equivalent
— Source categories include pneumatic devices

* State regulation

— UDAQ pneumatic retrofit rule
— Requires all existing PCs to meet NSPS OOOO standards

— CDPHE Reg 7. Section XVIII
— Requires emission reductions, monitoring and recordkeeping 5
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Regional Characteristics

Differences between “top down”

HePrauka

and “bottom up”

D-J Basin non-attainment status
— Moderate

Uinta Basin non-attainment status

) Kansas

— Marginal (<6250’)

CRIEROR
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University of Texas/EDF Study (Dave Allen et. al., 2014)

* Focus: Methane emissions from process equipment at production sites
* Pneumatic controller emissions
* Key results related to Pneumatic Controllers:
e 377 PCs sampled from 65 sites
e 125 PCs from 7 sites in Rocky Mountain region
e 5.5 scf/hr whole gas average emission rate (4.9 scf/hr methane)
e 19% of PCs had emission rates >6 scf/hr and accounted for 95% of all emissions
e  “Small subset of PCs accounts for majority of emissions”

Table 1. Sample Population, Categorized by Controller Application and Region (AP= Appalachiary GC = Gulf Coast; MC
Mid-Continent; RM = Rocky Meuntain)

mumber of controllers sampled, cotegorized by application

regiun separator provess heater COMPressoT welthead phunger ift deldration system Hare sales total
AP 14 1A f 24 1 Y g L sz
G0 T Q 13 i1 7 i7 i 1 123
M 48 i1 7 Q i1 0 i o 77
Bt 51 21 i 3z i1 5 2 o 125
tatal 186 45 4 67 30 EA 3 1
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University of Texas/EDF Study (Dave Allen et. al., 2014)

Results compared to 2012 GHG NEI , ) _ —
L . Table 3. Frequency of Actnations and Emissions from
* Emissions per controller were 17% higher intermittent Vent Controllers Where Actuations Were
e 2.7 PCS/WE“ compa red to 1.0 PCS/We” Observed, Categorized by Region

wunt of Brequency of actudtions vy, emibsslon rate

Regional differences: . e (#/ o) (sct/b)

* Rocky mountain region had lowest ER e g o

* Gulf coast region had the highest ER MC 7 093 503
. . . B 23 B4% 172
e Potential reasons for regional difference: . <0 aversge: 0.73 aversge: 976
e Actuation frequency

 Continuous vs intermittent bleed

Table 2. Whole Gas Emissions from Controllers {sef/h), Categorized by Region and Application”

average whule gos emission rates Bom conbioliers (sefh), wateennieed by the spplication

ren all devices  separalor provess heater  compressor wollhend  plunger I dedodimtion svstem e siles . ave wlo compressans

AP 17 2.3 13 i 40 7

GO 118 163 10.6 {3 73 43 EY 0.4 128

MC 5.4 4.8 40 02 8.5 44

R 0.8 LA 42 0.4 {UR1 ERY EY D8

Ferage 55 &1 5 140 1.2 4.1 ERY. 0 RS 540
“Numbers of devives sampled in each category are reported in Table 1.
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Oklahoma Independent Petroleum Association Study (2014)

* Focus: Pneumatic controller emissions from production facilities

Exhibit 2: Key Observational Results

SiTEs
172 sites {205 wells) visited for data collection
162 sites {190 wells] had natural gas pneumatic controllers
10 sites {15 wells] did not have natural gas prsumatic controflers

CONTROLLERS
680 natural gas pneumatic controdlers 559 intermittent vent controllers
77 controller models 21 vontinuous bleed controllers

AveracE CONTROLLER COUNTS
4.0 prieumatic controllers per site 3.6 prneumatic controllers per well
5.0 preumatic con rs per new gas site 5.3 preumatic controllers per new oil site
3.1 pneumatic controllers per old gas site 2. 7pneumatic controllers per ol off site

AcTuanion FREQUEMNDIES

538 controllers {79%) had no actuations detected during the observation period and were assigned the default rate
126 controllers {19%) had actuation rates less frequent than the once per 15 minute default rate

16 controllers {2%) had actuation rates more frecuent than or eoual to the default rate
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Oklahoma Independent Petroleum Association Study (2014)

Focus: Pneumatic controller emissions from

production facilities
680 PCs surveyed:
* 659 intermittent bleed PCs (97%)
e 3.83 PCs/site
e (.40 scf/h emission rate
e 21 continuous bleed PCs (3%)
e (.12 PCs/site
e 21.54 scf/h emission rate
Study did engineering estimates of
emission rates not direct measurements

Actuations:

Exhibit 4: Average controller emissions

scffhour  Macffyear th/hour ton/year

All contrallers
Gas 105 R NN NN

kethane 0Es 7.08 0.030 4125
YU RE .70 3.012 3.049

infermitient Vent

Gas | 040 | 324 INSOONNNNNNNNNONY

Methane .33 2.64 4.012 4.047
WO 0031 .25 0,504 4,018
Continuous Blesd
Gas 21.54 182,65 NN A O
bMethane 1723 146.15 0609 2.585

VOC 1.79 1585 (3,247 1.038

e 142 of 680 (21%) PCs actuated during 15 min observation

* Only 2% had actuations > once per 15 minutes

* 79% had no actuations observed during sampling

e 269 of 680 (40%) were backpressure controllers used for overpressure

protection and rarely actuate
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Parsino Study (2013)

* Focus: determining bleed rates for pneumatic devices
e Location: British Columbia (28 fields) and Alberta (2 fields)
* Key takeaways:
— 581 PC surveyed from 8 operators
» 254 Level, 43 Position, 142 Pressure, 41 Temperature and 101 Transducer
— Direct measurements with flow meters for 30 minute sample periods
* Measured high-bleed controllers (i.e. >6 scf/hr)

— Determined bleed rates:
e Specific PC model bleed rate (i.e. Fisher 4660, Norriseal 1001, etc.)
* Generic bleed rate

High Blead
Controllers
High Bleed

S0G 2.2605 .2880 .2371 3.12%
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* Representativeness

* Measurements
* Limited scope in rocky mountain production basins

* Addressing malfunctions

13
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e Goal: improve information on oil and natural gas well pad
pneumatic controllers (PCs) and emission measurement
methods

— Increase PC emission measurements in Uinta Basin

— Forward discussion on what is and what is not a PC emission

— Improve Uinta Basin activity counts (#PC/well, by function, type ...)
— Improve information on intermittent actuation frequency

— Improve site-specific gas composition knowledge

— Understand PC malfunction frequency and repair factors

14
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Study Methodology:

Information gathering

Emissions screening
Hand held probe
IR camera

HVS emission
measurements

Mass flow meter
measurements
Engineering emission
estimates

15
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Study Results: By The Numbers

8 facilities

.10
80 PCs surveyed S
96% of the PCs surveyed were 20
intermittent vent type

.06 -

0.36 scf/h whole gas emission rate
— 1.1 scf/hr CPC emission rate
— 0.32 scf/hr IPC emission rate
10.3 PC systems per well (oil sites)

L

802

Measured PO Actuation Event Em

1.5 PC systems per well (gas sites)

000 iy 1 ¥ : 1 : g 1 :
AREY G 004 S RA EREE ARER
Erginesring Estimate PO Actuation Bvert Eodesisons (B4, [5cf]

11 (14%) malfunctioning IPC systems

— 1.6 scf/h average
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Table 2. PC type summary by sife with intermittent vent (IPCs) accounting for 96% of
the total.

Study Results: By The Numbers

Lite

Pis

{PCs

PCs per Well

Three Most Common PC Types by Site

il 1
Oil 2
il 3
Oil 4
il 5

{zas 1

{ra8 2

(a8 3

10

12

it

o8

]

10

12

i1

(N)

Manufacturer, Model Family, (N}
WellMark 7400 {73, Kimray T12 (4}, Kimray BP (3}
Fimray T12 (5}, Wellmark 7400 {4}, Kimray BP (2)
WellMark 7400 (5), Kimray T12 (4}, Kimray BP (1}
Wellhark 7400 (6}, Kimray T12 {5}, Kimray BP {1}
WellMark 7400 (6}, Kimray T12 {3}, Kimray BP (1)
WellMark 6900 {3}, Kimray T12 {2}, Fisher 4460 (1}

Kimray T12 {3}, WellMark 6900 {2), Pisher 4460 (1)

WellMark 6900 {2), Kirnray T12 {2}, Fisher 4460 (1}

k3
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Study Results: By The Numbers

Tabde 3. Summary PC emission assessment surveys with focus on malfunctions.

O . Malf. PO
Site E—j:is Djti;}:ts Malf. PCs Malt. PCs Em:ii;i;e{ 5}
(N, %) (M, %} (M, 96} Identity {scfih)
il a8, 4 0,0 3,0 N/A MNiA
il 2 4, 18 1,7 1.7 WellMark 7400 {actustor) 07
il 3 2,280 2, 20 2, 20 Kimray T12 {2} P4, 34
(hil g 1. 8 0,0 0.0 MNiA NiA
ol 5 . s - 3 27 Kimray T12, WellMark 7400, S 1HAL 0.3 12
’ ’ ’ WellMark 7400 {actuator) T
zas 1 1,17 1, 17 4,0 Ni# MIA
Gaz 2 4, 57 4, 57 2,29 Kiraray T12, WellMark 6900 .4, 1.6%
Gas 3 5, 160 3, 60 3, 60 Kimray T12, WellMark 6900 (2) 0.3, 4.5%, 0.6

‘Drefined as malfunctioning (malf) If continuous emissions »0.2 scifh for IPCs or »6 scithr for CPCs {as
sumes a low bleed category for CPCs (93], All measurements were HVE, except (") by Alicat MEMs. Emisson
rates are whole gas at standard conditions with gas stream composition correction factors appliad. {7} Mul-
tiple PO systems with hidden tubing, location of emission not identified, 3
mray T12.

.1 sctéh arbitrarily assigned to K
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Study Results: Discussion

* Average IPC emission rate estimate of 0.32 scf/h is significantly lower
than the GHG Inventory IPC emission factor of 13.5 scf/h

* Emissions were dominated by malfunctioning PC systems

* Measurement of continuous emissions from malfunctioning IPCs are
critical for understanding the population

e Malfunction rate was found to be 14% with these PC systems emitting at
levels four times the study average

* Limited scope and nonrandomized sampling

Results published in Journal of Environmental Protection, 2017, 8, 394-415
19
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* Goal: improve information on oil and natural gas well pad
pneumatic controllers (PCs) including malfunction
frequency and emission rates

— Utilize a subset of methods from the Uinta Basin study to focus on
less-invasive procedures and so will allow more measurements and
more sites to be visited

— Improve D-J Basin activity counts (#PC/well, by function, type ...)
— Improve methods to characterize PC emissions

— Increase CPC emission measurements in Denver-Julesburg Basin
— Forward discussion on what is and what is not a PC emission

— Understand PC malfunctions: frequency and emission rates

20
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Study Methodology:

1. Information gathering
2. Emissions screening
IR camera
3. CPC emission measurements
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Study Preliminary Results: Wells per Site
12

* 31 facilities 10
— Spud Dates: 4/23/1976 to § i
7/26/2015 3 4
« 7 operators é
640 PCs surveyed 1 2 3 4 5 6 7 8
* 6.27 PCs per Well Well Count
* PCtype

2017 Gas Production
— 76.09% Pilot-Actuator

— 23.91% Integrated

* Depressurization
— 87.50% IPC
— 12.50% CPC

Counts

. (100,007 ,... ( 300,007 ,...
* Motive Gas [7, 100,007 (200,007 ,.. ( 400,007 ...
— 94.06% Natural Gas Gas Production (Mscf)
— 5.94% Instrument Air 22
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Study Preliminary Results:

IR Camera Survey

* 27 Actuations observed

* Auto Mode emissions: 10.00%
* HSM emissions: 20.31%

* Continuous emissions: 13.73%

HVS Measurements

e 17 PCs measured

e 70% of measurements had steady
continuous emission rate

Emission rates
— Highest emission rate: 53.0 cf/hr
— Average emission rate: 4.788 cf/hr
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Contact Information:

Michael Stovern
stovern.michael@epa.gov
303-312-6635
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